The partially-protected D-lyxose derivative 4 was converted into the thioether-substituted lactol 6, which was subjected to Ohira-Bestmann alkynylation, O-allylation and ene-yne metathesis to give a bicyclic vinyloxepin. This underwent high-yielding and completely regio-and stereo Diels-Alder dimerisation at ambient temperature. X-Ray crystallographic analysis of the dimer revealed unexpectedly that epimerisation at the sugar C2-position had taken place during the alkynylation step.
Introduction
Since it was first reported 25 years ago, ring-closing ene-yne metathesis 1 has been developed as an atom-economical way of forming 1,3-diene moieties incorporated in carbo-and heterocyclic systems, which have been further shown to participate in Diels-Alder reactions. 2 We became interested in utilising the ene-yne metathesis reaction of the sugar-derived substrate 1 to assemble vinyloxepin 2, with the intention of subjecting it to elimination to give trienol 3 (Scheme 1), which was required for intramolecular hetero-Diels-Alder reactivity studies in conjunction with imine dienophiles. This paper presents the results of these studies. vinyl oxepins via thermal or Lewis acid-catalysed Diels-Alder reaction has previously been reported.
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Scheme 2. Synthesis of enyne 9 from D-(-)-lyxose. Reagents and conditions: (a) H2SO4 (0.17 equiv), acetone, rt, 15h; (b) PhSSPh (2.5 equiv), nBu3P (4.0 equiv), pyridine, rt, 17 h; (c) HgCl2 (2.0 equiv), HgO red (2.5 equiv), MeCN/H2O (10:1), rt; 48 h; (d) K2CO3 (3.0 equiv), MeOH, reflux; then Ohira-Bestmann reagent (3.0 equiv), MeOH, added via syringe pump over a period of 8 h; (e) NaH (1.5 equiv), DMF, 0 °C; then a solution of 8 (1.0 equiv) and allyl bromide (1.5 equiv) in DMF added, 0 °C→rt, 60 min; (f) 3,5-dinitrobenzoyl chloride (1.1 equiv), Et3N (1.5 equiv), THF, 0 °C→rt, 3 h. 
Summary
In summary, the results described herein demonstrate the susceptibility to epimerisation of acetonide-protected sugar lactols under the basic conditions of the Ohira-Bestmann reaction. The facile Diels-Alder dimerisation of diene 11 is unusual; ongoing studies are directed towards the identification of alternative, non-basic reaction sequences for the synthesis of 7, and its subsequent allylation and ene-yne metathesis reactions.
Experimental Section
General. Standard laboratory techniques were employed when handling air-sensitive reagents. All reactions were performed under a nitrogen atmosphere unless otherwise stated. Melting points were determined using a Stuart Scientific SMP1 or Büchi B-545 melting point apparatus and are uncorrected. Optical rotations were measured on an Optical Activity Ltd, AA-10 Automatic or polAAr 3000 Automatic polarimeter. Infrared spectra were recorded on PerkinElmer Spectrum RX FT-IR or Spectrum One FT-IR spectrometers. All 1 H and 13 C NMR spectra were recorded on a Bruker Ultra-Shield AV-400 spectrometer. Chemical shifts (δH and δC) are expressed in parts per million (ppm), referenced to the appropriate residual solvent peak. Mass spectra (CI, EI and FAB) were recorded uing a Micromass AutoSpec-Q, Micromass Platform II or Micromass AutoSpec Premier spectrometer. Elemental analyses were performed at the microanalytical laboratories of the London Metropolitan University. Thin-layer chromatography was performed on aluminium plates pre-coated with silica gel (0.2 mm, Merck Kieselgel 60 F254), which were developed using standard visualising agents: ultraviolet fluorescence (254 nm) and/or potassium permanganate and vanillin. Flash column chromatography was performed using BDH (40-63 μm) flash chromatography silica gel unless otherwise stated. Standard solvents were distilled under nitrogen prior to use: THF was distilled from sodiumbenzophenone ketyl and CH2Cl2, MeOH and pyridine from CaH2. Hexane refers to the fraction of petroleum boiling between 67-70 ºC. All other solvents and reagents were used as received from the supplier unless otherwise noted. .66 mmol, 1.0 equiv) in acetone (25 mL) was added concentrated H2SO4 (60.4 μL, 1.13 mmol, 0.17 equiv). The reaction mixture was stirred at room temperature for 15 h. Then, neutralised by the addition of Na2CO3 (2.5 g). After stirring for 3 h at room temperature, the mixture was filtered and concentrated under reduced pressure to give crude 2,3-O-isopropylidene-D-lyxofuranose 4 (1.34 g) as a colourless gum, which was dissolved in dry pyridine (5.6 mL) along with diphenyl disulfide (3.64 g, 16.7 mmol, 2.5 equiv). To this stirred yellow solution at room temperature was added tri-n-butylphosphine (6.67 mL, 26.7 mmol, 4.0 equiv) dropwise. During the addition an exotherm was observed and at the end of addition a dark red solution was observed. After 17 h at room temperature, the reaction mixture was quenched with CH2Cl2 (50 mL). After 15 min, a pale yellow solution was observed, which was washed with saturated aqueous NaHCO3 solution (50 mL) and water (50 mL). The combined aqueous layers were extracted with CH2Cl2 (4 x 20 mL). The combined organic layers were dried (Na2SO4) and concentrated under reduced pressure to give a green residue. Purification by chromatography (0→5% Et2O-hexane) gave phenyl 2,3-O-isopropylidene-5-Sphenyl-1,5-dithio-β-D-lyxofuranoside 5 (1. 
2,3-O-Isopropylidene-5-S-phenyl-5-thio-D-lyxofuranose (6).
To a stirred colourless solution of phenyl 2,3-O-isopropylidene-5-S-phenyl-1,5-dithio-β-D-lyxofuranoside 5 (100 mg, 0.267 mmol, 1.0 equiv) in MeCN/water (1.9 mL, 10:1) at room temperature was added HgCl2 (145 mg, 0.534 mmol, 2.0 equiv), followed by red HgO (145 mg, 0.668 mmol, 2.5 equiv). The orange suspension was stirred at room temperature for 45 h. The reaction mixture was filtered through a pad of celite, washing with CH2Cl2 (3 x 5 mL). The combined filtrate and washings were washed with 20% aqueous KI solution (10 mL), saturated aqueous NaHCO3 solution (10 mL), dried (Na2SO4) and concentrated under reduced pressure to give a colourless semi-solid. Purification by chromatography (0→20% EtOAc- 
43%). (3S,4S,5S)-3,4-Isopropylidenedioxyhex-1-yne-5-ol-6-thiobenzene (8).
To a stirred suspension of 2,3-O-isopropylidene-5-S-phenyl-5-thio-D-lyxofuranose 6 (100 mg, 0.354 mmol, 1.0 equiv) and potassium carbonate (147 mg, 1.06 mmol, 3.0 equiv) in dry MeOH (0.93 mL) heated under reflux, was added a solution of dimethyl 1-diazo-2-oxopropylphosphonate (204 mg, 1.06 mmol, 3.0 equiv) in dry MeOH (0.74 mL) dropwise over a period of 8 h via a syringe pump. The reaction mixture was filtered through a glass frit to remove the residual inorganics. The filtrate was concentrated under reduced pressure to give a brown residue, which was dissolved in water (5 mL) and then extracted with EtOAc (3 x 5 mL). The combined organic extracts were concentrated under reduced pressure to give a yellow oil. Purification by chromatography (0→10% Et2O-hexane) gave (3S,4S,5S)-3,4-isopropylidenedioxy-hex-1-yne-5-ol-6-thiobenzene (3S,4R,5S)-3,4-Isopropylidenedioxy-5-allyloxy-hex-1-yne-6-thiobenzene (9). To a stirred suspension of sodium hydride (511 mg, 12.8 mmol, 1.5 equiv, 60% dispersion in mineral oil) in dry DMF (21 mL) at 0 °C, was added a solution (3S,4S,5S)-3,4-isopropylidenedioxy-hex-1-yne-5-ol-6-thiobenzene 8 (2.37 g, 8.51 mmol, 1.0 equiv) and allyl bromide (1.11 mL, 12.8 mmol, 1.5 equiv) in dry DMF (21 mL). Effervescence observed during addition. Then the reaction mixture was allowed to warm to room temperature. After 60 min, at room temperature the reaction mixture was quenched with MeOH (5 mL). Concentrated under reduced pressure to give a pale yellow semi-solid residue, which was dissolved in CHCl3 (100 mL) and washed with saturated aqueous NaHCO3 solution (100 mL). Aqueous layer was extracted with CHCl3 (3 x 75 mL). The combined organic layers were dried (Na2SO4) and concentrated under reduced pressure to give a pale yellow oil. Purification by chromatography (0→5% Et2O-hexane) gave (3S,4R,5S)-3,4-isopropylidenedioxy-5-allyloxy-hex-1-yne-6-thiobenzene 9 (2.66 g, 98%) as a colourless oil; Rf 0.62 (50% Et2O- 1-((4R,5S)-5-ethynyl-2,2-dimethyl-1,3-dioxolan-4-yl)-2-(phenylthio) ethyl 3,5-dinitrobenzoate (10). To a stirred colourless solution of (3S,4S,5S)-3,4-isopropylidenedioxy-hex-1-yne-5-ol-6-thiobenzene 8 (47 mg, 0.169 mmol, 1.0 equiv) in dry THF (0.66 mL) at 0 °C was added triethylamine (35.4 μL, 0.253 mmol, 1.5 equiv), followed by 3,5-dinitrobenzoyl chloride (42.8 mg, 0.186 mmol, 1.1 equiv). Solution turned yellow in colour on addition of the 3,5-dinitrobenzoyl chloride. Reaction mixture was allowed to warm to room temperature. After 3 h at room temperature, the reaction mixture was partitioned between Et2O (2 mL) and water (2 mL). The layers were separated and the aqueous layer was extracted with Et2O (2 mL). The combined organic layers were washed with brine (2 mL), dried (Na2SO4) and concentrated under reduced pressure to give a yellow semi-solid. Purification by chromatography (0→5% Et2O- ((3aR,4S,7Z,8aS)-3a,4,6,8a-tetrahydro-8-((1E)-2-((Z,3aR,4S,8aS)-3a,4,6,8a-tetrahydro-2,2-dimethyl-4-((phenylthio)methyl)-[1,3]dioxolo[4,5-c]oxepin-8-yl)vinyl)-2,2-dimethyl-4-((phenylthio)methyl)-[1,3]dioxolo[4,5-c]oxepine (13) . To a stirred colourless solution of (3S4R,5S)-3,4-isopropylidenedioxy-5-allyloxy-hex-1-yne-6-thiobenzene 9 (135 mg, 0.424 mmol, 1.0 equiv) in dry CH2Cl2 (8.5 mL) was added Grubbs II catalyst (36.0 mg, 0.042 mmol, 0.1 equiv). Then, the reaction mixture was heated under reflux for 3½ h. Filtered through a pad of silica eluting with hexane (25 mL) and then Et2O/hexane (1:1, 5 x 10 mL). The filtrate was concentrated under reduced pressure without heating to almost dryness to give a brown liquid. Purification by chromatography (0→20% Et2O-hexane) gave (Z,3aR,4S,8aS) 
